Background: Compared to other cosmetic procedures, rhinoplasty has a relatively low patient satisfaction rate, due to the difficulty of the procedure, and potentially unrealistic patient expectations. Understanding the reasons behind patient dissatisfaction is key to improving outcomes. Previous authors have done surgeon-initiated surveys, expert ratings, and morphologic measurements, to measure rhinoplasty success. No study has analyzed online reviews by patients to identify reasons for dissatisfaction with rhinoplasty. Objectives: The goal of this study was to analyze satisfaction patterns in rhinoplasty using online reviews. Methods: All primary rhinoplasty reviews on RealSelf (Seattle, WA), a social media website for patients undergoing cosmetic surgery, were reviewed. The researchers recorded patient gender, whether they were satisfied, and the reasons for satisfaction or dissatisfaction. Male and female patients were compared, using chi-squared analysis. Results: There were 2326 reviews for primary rhinoplasty (2032 females, 294 males). The overall satisfaction rate was 83.6%. Significantly more females than males were satisfied (87.6% vs 56.1%, P < .001). Among males, the most common reasons for dissatisfaction were residual dorsal hump, underrotated tip, and a nose that was too small. Among females, the most common reasons for dissatisfaction were residual dorsal hump, under-rotated tip, and bulbous tip. Among dissatisfied patients, females were significantly more likely than males to precisely verbalize the morphologic or functional reason for their dissatisfaction. Conclusions: We found that males had lower satisfaction with rhinoplasty, and were more vague when expressing reasons for dissatisfaction, than females. Social media provides a novel way to understand reasons for patient dissatisfaction after cosmetic surgery.
1
There are several methods to measure outcomes in rhinoplasty, none of which are free of bias. Some authors have directly asked their patients to rate their degree of satisfaction with the procedure. [2] [3] [4] However, such surgeon-initiated patient surveys can be biased in favor of the procedure, since patients may be reluctant to express their true reasons for dissatisfaction to their surgeon. For example, a patient who feels that his or her surgeon did not listen to his or her concerns may not express her opinion in a questionnaire that may be reviewed by her surgeon.
Other authors have done expert ratings of the cosmetic outcome as a marker of success. 5 Expert ratings of the cosmetic outcome; however, do not take the patient's opinion of the outcome into consideration. In fact, surgeon and patient assessment of cosmetic outcome in rhinoplasty often disagree. [6] [7] [8] [9] [10] Yet, other authors have performed anthropometric measurements of facial landmarks, and functional measurements, to assess the outcome. [11] [12] [13] While such measurements may provide objective data that is easier to quantitatively compare postoperative to preoperative measurements, they do not take the patient's desires into account. In addition, objective measures of success may not always predict patient satisfaction. 5 With any service that is provided for a fee, customer satisfaction is the ultimate goal. Over the past ten to twenty years, social media has emerged as a medium through which customers can rate their satisfaction with a certain service provider, and express the reasons behind their rating. Such ratings serve as a guide for customers considering purchasing a specific product, and thus constitute a credible "electronic word-of-mouth". 1 It is estimated that 80% of consumers in the United States have online reviews to guide their purchasing decisions.
14 This is higher than any traditional source of consumer feedback. Online reviews are known to affect purchasing behavior. Multiple studies have demonstrated that positive online reviews increase sales, 15, 16 and that negative reviews deter consumers and decrease sales. 17 Similar results have been reported in the healthcare industry, with over 60% of consumers reporting having consulted online commentary regarding a medical issue. 18 Social media, namely online physician reviews, has become of the utmost importance to the success of a cosmetic practice. 19, 20 Nathan et al even recommended following up with patients who leave negative online reviews in order to deter litigation and/or limit damage to one's reputation. 21 Patient satisfaction is the ultimate goal of any plastic surgical procedure, including rhinoplasty. RealSelf (Seattle, WA) has emerged as one of the leading online communities dedicated solely to plastic surgery patients. 1, 22 The website allows patients who have undergone a plastic surgical procedure to rate their experience as "worth it" or "not worth it", and to provide reasons for their rating. Since patient entries on the website are not surgeon-initiated, and can be anonymous if the patient desires; they do not carry the inherent bias of surgeon-initiated questionnaires.
Domanski et al employed RealSelf to compare the "worth it" scores between various plastic surgical procedures.
1 They found that rhinoplasty had a rating of 77%, significantly lower than abdominoplasty (93%) and reduction mammoplasty (92%). However, they did not analyze the reasons why patients were happy or unhappy with their rhinoplasty.
In this study, we analyze RealSelf reviews by patients who have undergone rhinoplasty in order to determine the reasons for satisfaction and dissatisfaction with this procedure. In particular, we analyze differences in satisfaction and dissatisfaction patterns between male and female rhinoplasty patients.
METHODS
All RealSelf.com reviews by patients who have undergone primary rhinoplasty were reviewed in December 2014. We excluded patients who were considering rhinoplasty but had not actually undergone surgery, and those who were rating their experience with secondary rhinoplasty. Patients who rated rhinoplasty as "worth it" were considered to be satisfied, and those who rated it as "not worth it" were considered to be dissatisfied. Patients who rated it as "not sure" were excluded (12 patients).
Demographic data was collected from the website using an automatic web crawler (Web Content Extractor [Newprosoft, Mountain View, CA]), a software program that automatically collects large amounts of basic information from online web pages. Each entry was then manually analyzed independently by two reviewers (I. K. and L.K.) Nose was too small 0.6% 1.7%
Tip was under-rotated 0.6% 0.5%
Nose was too narrow 0.6% 0.2%
Tip was over-rotated 0% 0.7%
None of the differences between male and female patients were statistically significant. Nose is more straight 0.6% 0.2% *P = .009. **P = .02.
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Aesthetic Surgery Journal 36 (1) in order to exclude any entries not describing primary rhinoplasty, and any duplicate entries. The reviewers then read each entry in detail, in order to determine why each patient underwent rhinoplasty, whether they were satisfied, and why they were satisfied or dissatisfied. The reasons for satisfaction or dissatisfaction were interpreted by analyzing each entry. For example, if a patient said, "I am not happy with my rhinoplasty because I still have a bump on top of my nose," the reason for dissatisfaction was classified as "residual dorsal hump." Male patients were then compared to female patients in terms of satisfaction rates and reasons for satisfaction or dissatisfaction. This was done using chi-squared analysis, with P < .05 indicating statistical significance.
RESULTS
A total of 2326 distinct reviews on primary rhinoplasty were manually analyzed. Of these, 2032 (87.4%) of the respondents were female, and 294 (12.6%) were male. The overall satisfaction rate with rhinoplasty was 83.6%. The satisfaction rate among female patients was significantly higher than among male patients (87.6% vs 56.1%, P < .001). Among satisfied patients, there were no differences between males and females in the underlying motivation for rhinoplasty (Table 1) . When analyzing reasons for satisfaction, more females than males were satisfied because their nose was smaller than before (18.3% vs 10.3%, P = .009) ( Table 2) . More males than females were satisfied because they felt the surgeon listened to them (9.8% vs 4.2%, P = .02).
Among male rhinoplasty patients, the most common reasons for dissatisfaction were a residual dorsal hump (46.5%), an under-rotated tip (29.5%), and a nose that was too small (24.0%). Among females, the most common reasons for dissatisfaction were a residual dorsal hump (69.1%), an underrotated tip (56.4%), and a bulbous tip (46.0%) ( Table 3) .
Among dissatisfied patients, significantly more females than males verbalized reasons for dissatisfaction. Specifically, more females specifically cited the overall shape of their nose as a reason for dissatisfaction (Table 3) , with more females complaining that the rhinoplasty left their nose too large (44.1% vs 21.7%, P = .001), too small (39.7% vs 24.0%, P = .002), too wide (25.4% vs 10.1%, P < .001), or too deviated (32.9% vs 23.3%, P = .05). More females than males also complained about a residual dorsal hump (69.1% vs 46.5%, P < .001), or excessive scarring (34.9% vs 17.8%, P < .001).
Similarly, among dissatisfied patients, significantly more females than males cited the shape of their tip as a reason for dissatisfaction, specifically too bulbous (46.0% vs 21.7%, P < .001), too pinched (37.7% vs 20.2%, P < .001), or too under-rotated (56.4% vs 29.5%, P < .001).
In addition, among dissatisfied patients, significantly more females than males complained that they now looked like a different person (19.4% vs 7.0%, P = .001), and that their surgeon had poor communication skills (23.0% vs 13.9%, P = .04). There was no significant difference in the proportion of patients who were dissatisfied because they had expected their life situation, namely their professional or romantic situation, to improve after rhinoplasty (29.5% vs 23.3%, NS).
DISCUSSION
In rhinoplasty, perhaps more than in any other surgical procedure, understanding patient desires and concerns is paramount to achieving patient satisfaction. 2 It is important to understand specifically why the patient is seeking rhinoplasty. It is also important to set realistic expectations for the patient's pretreatment, and ensure that the patient fully understands what rhinoplasty can and cannot achieve. It is for that reason that many authors recommend that all rhinoplasty patients be seen at least twice before surgical intervention is undertaken. 23 We found that male rhinoplasty patients were significantly more likely to be dissatisfied than were female patients. This is in agreement with prior studies. Slator et al found that male rhinoplasty patients were more likely to be depressed and dissatisfied than female counterparts. 10 In order to better understand this discrepancy between males and females, we analyzed the reasons that dissatisfied patients gave for their poor reviews. Overall, undercorrection of the original deformity was the most common reason for dissatisfaction. Both male and female patients most commonly complained of residual dorsal humps that were undercorrected, and of tip under-rotation. The third most common reason for dissatisfaction in males was a nose that was too small. The third most common reason for dissatisfaction in females was a tip that was too bulbous. Constantian had previously demonstrated that the most common motivation for secondary rhinoplasty was the development of a new deformity after the primary rhinoplasty (41%), which occurred more commonly than persistence of the original deformity (33%). 24 Other studies have found that asymmetry was the most common motivation for secondary rhinoplasty. 25 When analyzing the underlying deformities motivating patients to undergo rhinoplasty, the most common ones among satisfied patients were prior nasal fracture, and deviated nose (Table 1) . Those patients may have more severe deformities at baseline, with a clearer surgical endpoint, which renders it easier to achieve a result that is satisfactory to the patient.
We found that, when dissatisfied, most female patients could accurately verbalize and pinpoint the reason behind their dissatisfaction. In contrast, many male rhinoplasty patients who were dissatisfied had very vague complaints, and could not verbalize the morphologic or functional reasons for their dissatisfaction. Many dissatisfied male patients simply expressed their dissatisfaction with phrases such as "extremely angry," "wish I had a better result," and "worst mistake of my life." This finding is in agreement with previous authors that male rhinoplasty patients tend to have nonspecific complaints, 26 and a poor understanding of their deformity. 27 Multiple studies have examined predictors of satisfaction and dissatisfaction with rhinoplasty. Hessler et al found that age above 54 years and being treated for depression, were predictors of satisfaction. 28 Meyer et al found that high alcohol intake and poorly established social relationships were predictors of dissatisfaction. 29 Picavet et al found that a pretreatment diagnosis of body dysmorphic disorder predicted postoperative dissatisfaction. 30 Gorney recommended avoiding rhinoplasty seekers who fit the "SIMON" criteria: single, immature, male, over-expectant, and narcissistic. 27, 31 Multiple previous studies have demonstrated that men expecting rhinoplasty to effect a significant improvement in their life, namely their romantic or professional situation, were most likely to be dissatisfied. 32 In our study, we were unable to demonstrate a difference in unreasonable expectations between male and female rhinoplasty patients. Our analysis did reveal that the hardest patients to satisfy in rhinoplasty were men, and those who were unable to precisely verbalize what their perception of their deformity was. Patients who are considering plastic surgery are increasingly "shopping" online before presenting for consultation. RealSelf constitutes one of the major portals through which prospective patients gather information about cosmetic surgery. Patients, therefore, often present to the initial consultation with information gathered from RealSelf, and it is therefore essential for plastic surgeons to know and understand patterns of patient reviews on RealSelf. Limitations of our study include the lack of a standardized questionnaire to which patients responded, which limits the comparability of the various reviews, and the fact that the vast majority of the patients leaving reviews were from the United States, which limits the generalizability of the results. Relying on reviews from an online community may also be limited by selection bias, whereas patients who have extreme feelings about their procedure ( positive or negative) may be more likely to write an online review than the average patient. In addition, patients may leave anonymous reviews, or even multiple reviews, which may skew the results. As part of our manual analysis of all the reviews, we attempted to reduce this bias by eliminating any duplicate reviews linked to the same account. Our study does not analyze a series of consecutive patients undergoing rhinoplasty by a specific surgeon, which also adds to the heterogeneity of our results. In addition, very few patients included demographic information, such as age, and length of time since surgery, in their review. One strength of our study is that it has unsolicited online reviews from RealSelf, and thus has less reporting and publication bias than a surgeon-initiated survey. 1 
CONCLUSION
Using social media, we analyzed patterns of satisfaction and dissatisfaction in patients who have undergone primary rhinoplasty. We found that males were significantly less satisfied with surgery than females, and that they were more vague when expressing the reasons for their dissatisfaction. Our findings highlight the importance of the informed consent process and of expectation management when planning a rhinoplasty on a male patient.
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